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PURPOSE: To^btain-an-aiitistatiG^aclh'esiversheet 
Iow6ring:p,eeled:charge-witRout^^ 
material:to:be:adheredrQivina -excellent-visib ilitv:Qf:the3' 
?natepial^be-adliered:in:adhesion:and:usable:of:a=^ 
tptioto^cfossIlnRingitype^^ 
can^^ntistafie^layB^an^ 
csubstrate^film; — ^ 

CONSTITUTION: The objective sheet is composed of a 
( Substrate-film-1- r:an:antistatic:lay.er.:2:formed:on:one? 
'pfincipal:facejc)f:th'e:substrate:film-1zand:an:adhesive:::^ 
^layer-S-formed-on-the-antistatic^layer-rlt is preferable that 
the antistatic layer 2 is composed of an 
electroconductive filler selected from^tirrrdxlde^based;:^ 
cindium:oxide=based:and:zinc:oxiderbased:having::^Q:4;n:^r33J 
m of particle diameter and an organic-based binder and has <20nm thickness. 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Industrial Application] l§p^iAy^^is^Ey.emtiM^lIte§^t¥^tli^^tBt^^ 

sheejteusedan^ase;thezeie'Ctne3ll^d:^l^ 

p'^^M^bout:an:antistatic2pjie"$sure:sensitive:adhesive:she^^ 

[0002] 

[Description of the Prior Art] From the former, in case the electrical and electric equipment, electronic 
parts, and semiconductor parts are produced, in a dicing process or other processes, the pressure 
sensitive adhesive sheet aiming at fixation and protection of parts is known. As such a pressure sensitive 
adhesive sheet, strong resistance is in a base-material film to external force at the acrylic binder layer of 
removability, and the time of pasting, and there are some in which the optical bridge formation type 
removability binder layer which can exfoliate by the small force was prepared at the time of ablation. 
Although it exfoliates after predetermined down stream processing ends this pressure sensitive adhesive 
sheet, static electricity called ablation electrification between parts and a pressure sensitive adhesive 
sheet at this time occurs. In order to press down the bad influence to the circuit of this static electricity, 
the pressure sensitive adhesive sheet which carried out the antistatic treatment of the tooth-back side of a 
base-material film, and the pressure sensitive adhesive sheet which carried out addition mixture of the 
antistatic agent to the binder layer are used. 

[0003] However, when the substrates of the parts which form a circuit are insulating materials, such as a 
ceramic and glass, the yield of static electricity is large and, moreover, attenuation takes time. Even if it 
used the aforementioned pressure sensitive adhesive sheet for such parts, the antistatic effect was not 
enough, and risk of a circuit being destroyed was large, for this reason, the production process of the 
above-mentioned parts ~ setting — surrounding environment ~ lo — the actual condition is using static 
erasers, such as NAIZA, further 

[0004] However, antistatic effect sufficient as a cure which was described above is not acquired, but 
protection nature and productivity are a low. Moreover, it is thought that it is effective to process to a 
binder [ not a base-material film but ] side as for prevention-izing of ablation electrification of a pressure 
sensitive adhesive sheet. However, if the material which has the antistatic effect in a binder is added, in 
case adjustment of adhesion physical properties or aging is not only difficult, but will exfoliate, there is 
a possibility that a binder and the added material itself may shift to an adherend, and it may be polluted. 
In this case, adhesion of the particle-like object of the paste remainder which can be viewed, or 
microscope level, or adhesion of the liquefied object which cannot be observed on an optical target takes 
place, and a covering body surface does the influence of the adhesive agent of parts etc, in subsequent 
processes. 

[0005] 

[Problem(s) to be Solved by the Invention] The=pui^se^f^tWi¥;invMtiFn-has-a 
cand:aging:in:off6nt^he'^ti5i§tic^pr^s 
<^eleGtFMication~easiI y"-fewr Moreover. it is in offering the dicing method with little influence or the 
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protection method to the circuit side using this antistatic pressure sensitive adhesive sheet. 
[0006] 

[Means for Solving the Problem] The antistatic pressure sensitive adhesive sheet of this invention is 
characterized by having a base-material film, the antistatic layer formed in one principal plane of the 
aforementioned base-material film, and the binder layer formed in the front face of the aforementioned 
antistatic layer that the above-mentioned purpose should be attained. The aforementioned base-material 
film and the aforementioned antistatic layer are ultraviolet light-transmission nature, and it is desirable 
for the aforementioned binder layer to be an optical bridge formation type removability binder layer. 
Moreover, it is desirable that it is an antistatic layer with a thickness of 20 micrometers or less which the 
aforementioned antistatic layer becomes from a conductive filler and an organic system binder with a 
particle size of 0.4 micrometers or less chosen from a tin-oxide system, an indium oxide system, and a 
zinc-oxide system. 

[0007] Moreover, the dicing method of this invention is the dicing method using the antistatic pressure 
sensitive adhesive sheet which an electronic circuitry sticks the aforementioned antistatic pressure 
sensitive adhesive sheet on the rear face of the formed tabular equipment, carries out dicing, and is 
divided into a circuit element. Moreover, the protection method of this invention is the protection 
method using the antistatic pressure sensitive adhesive sheet which an electronic circuitry sticks the 
aforementioned antistatic pressure sensitive adhesive sheet on one piece or the formed circuit side of 
tabular equipment, and protects the this electronic circuitry between predetermined processings. 
[0008] 

[Function] In this invention, since an antistatic layer is beforehand formed in the binder application side 
of a base-material film and the binder layer is formed on the antistatic layer in order to carry out the 
antistatic treatment of the binder layer side, without spoiling reliability, such as adherend contamination 
of a binder, and aging, adherend contamination and aging can also demonstrate the antistatic effect 
enough few. 

[0009] As^aibaseirnaterialifilmTithe^ionolE^^fili^^ 
csuclras:synth eticrmbber,-are:u s.ed:for:pol^ 
CSfSltylene^inylacetatexopolyme^^ 
^eGpolymer^like-an-etliylene-(metay^^ 
<:cMoride;^lyester,-poL>^uretK^e,.a-polyam 

material film, what is visible light-transmission nature is desirable, and what is especially a diactinism is 
desirable. When a 10-500-micrometer thing is usually used, the thickness of a base-material film is used 
especially for dicing and a 40-500-micrometer thing is used for protection, a 10-250-micrometer thing is 
used. 

[0010] What distributed the antistatic agent which consists of a conductive filler like a metal system 
conductivity filler, a nonmetallic nature conductivity filler, and a carbon system conductivity filler or an 
organic system antistatic agent, for example as an antistatic layer in the binder which consists of an 
organic compound is used.diCtliErcaseiQtaunetalrspten^^ 
cthe::caseTo'£axarbon-systeffiuc^^ 

'Sf istatic:l^^ii^esirabie:0:t:^60wt^^ If it 

is under the lower limit of the above-mentioned range, the antistatic effect will not be acquired, but if a 
upper limit is exceeded, intensity will fall, and there is a possibility of causing the cohesive failure of an 
antistatic layer and interface destruction at the time of ablation of a pressure sensitive adhesive sheet. 
[001 1] Conductive fillers, such as Ag, Cu, aluminum, nickel, Sn, Fe, Pb, Ti, Mo, W, Ta, Nb, Pt, Au, Pd, 
an Cu-Sn alloy, and a Cu-Zn alloy, are included by the above-mentioned metal system conductivity 
filler. Conductive fillers, such as for example, a zinc-oxide system, a barium- sulfate system, a titanium 
oxide system, a boric-acid aluminum system, a tin-oxide system, a titanium black system, a titanic-acid 
potash system, and an indium oxide system, are included by the above-mentioned nonmetallic system 
conductivity filler. Carbon black is included by the above-mentioned carbon system conductivity filler. 
For example, a cation nature organic system antistatic agent, an anionic organic system antistatic agent, 
and a Nonion nature organic system antistatic agent are included by the above-mentioned organic 
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system antistatic agent. 

[0012] Moreover, as the above-mentioned binder, macromolecule polymers, such as acrylic, an urethane 
system, a polyester system, an epoxy system, a polyvinyl chloride system, a melanin system, a 
polyimide system, and a silicone system, are used, for example, and additives, such as a cross linking 
agent, are blended if needed. As for antistatic layer thickness, it is desirable that it is 0.1-20 micrometers. 
If it is under a lo wer limit, the antistatic effect will not be acquired, but if a upper limit is exceeded^ezrrj 
physicatpropertiesof a-base-matMM:fHm':will^^?e^GlS 
traiisparencyrEor:the:antistatic:layerJof:suctrcomp^ 
cfoll0wing=Fomep/^^ 
^antistatic:natureris::obtained:^ 

[0013] By the tin-oxide system which doped the antimony oxide in the antistatic agent of the above- 
mentioned antistatic layer, the zinc-oxide system, and the indium oxide system which doped the tin 
oxide, a thing 0.4 micrometers or less has a desirable particle size, and especially a thing 0.2 
micrometers or less is desirable. The thing of the above-mentioned range has visible light-transmission 
nature and a diactinism, and when a binder layer is an optical bridge formation type removability binder 
layer, it becomes applicable. After forming an antistatic layer in the method or in the paper [ process ] it 
prints with printing machines, such as the method of applying to a base-material film directly by coating 
machines, such as gravure, a comma, a bar, a knife, and a kiss roll, and letterpress, lithography, flexo 
one, offset, a screen, intaglio printing, by coating machines, such as a comma and a knife, before a tuck 
disappears, there is the imprint method stuck on a base-material film among the formation methods of an 
antistatic layer. For the improvement in adhesion with a base-material film and an antistatic layer, you 
may process corona discharge, an anchor coat, etc. on a base-material film. 
[00 1 4] Althtiug h~a-welhk no^vmthin'&:igrusediwidel>^ 
ct)nstitutes3:binderiayer7:an:acrylic:binderris;desirable:aiid7:spe^ 
with:tlre :fimct ionalitv:mmil)^^^ 
wM'clOnake^airaGiylic^e^ 

c:used~Eor:exarnple,-as-airaciylic:es 
'^metagl>^idylracryJate7acrylic=acid:2rhydroxyethyl=^^ 

<^^^mentiGnM^aG^lie^id-w 
[0015] Furthermore, you may carry out copolymerization of the monomers, such as an acrylic acid or a 
methacrylic acid, acrylonitrile, and vinyl acetate, the molecular weight of the acrylic polymer obtained 
by carrying out the polymerization of these monomers ~ 5x104 to 2x106 it is ~ desirable - 4.0x105 to 
8.0x105 it is. 

[0016] The above binders can set adhesive strength and cohesive force as any value by using a cross 
linking agent. As such a cross linking agent, there are a multiple-valued isocyanate compound, a 
muhiple- valued epoxy compound, a multiple- valued aziridine compound, a chelate compound, etc. As a 
multiple-valued isocyanate compound, a toluylene diisocyanate, diphenyhnethane diisocyanate, 
hexamethylene diisocyanate, isophorone diisocyanates, and these adduct types of thing etc. is 
specifically used. As a multiple-valued epoxy compound, ethylene glycol diglycidyl ether, terephthalic- 
acid diglycidyl ester aery late, etc. are specifically used. As a multiple-valued aziridine compound, it is 
specifically tris. - It is 2, 4, and 6. -(1-aziridinyl)- 1,3,5-triazine, tris [l-(2-methyl)-aziridinyl] phosphine 
oxide, a hexa [l-(2-methyl)-aziridinyl] TORIHOSU fir-tree azine, etc. are used. Moreover, as a chelate 
compound, ethyl acetoacetate aluminimi JIISOPUROPIRETO, aluminum tris (ethyl acetoacetate), etc. 
are specifically used. 

[0017] Moreover, by including a photopolymerization nature compound in the above binder layers, 
adhesion can be reduced by irradiating ultraviolet rays at this binder layer. As such a 
photopolymerization nature compound The low molecular weight compound which has at least two or 
more photopolymerization nature carbon-carbon double bonds is widely used into the molecule which 
can be made three-dimensions reticulated by optical irradiation which is indicated by JP,60- 196956, A 
and JP,60-223139,A. for example, specifically Trimethylolpropane triacrylate, a pentaerythritol thoria 
chestnut rate, Pentaerythritol tetraacrylate, dipentaerythritolmonohydroxypentaacrylate, 
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Dipentaerythritol hexaacrylate or 1, 4-butylene-glycol diacrylate, 1, 6-hexanediol diacrylate, 
polyethylene-glycol diacrylate, commercial oligoester acrylate, etc. are used. 
[0018] Furthermore, the urethane acrylate system oligomer other than the above acrylate system 
compounds can also be used as a photopolymerization nature compound, Urethane acrylate system 
oligomer Polyol compounds, such as a polyester type or a polyether type, A multiple-valued isocyanate 
compound, 2 [ for example, ], 4-tolylene diisocyanate, 2, 6-tolylene diisocyanate, 1, 3-xylylene 
diisocyanate. To the end isocyanate urethane prepolymer which 1, 4-xylylene diisocyanate, a 
diphenylmethane 4, 4-diisocyanate, etc. are made to react, and is obtained The acrylate which has a 
hydroxyl, methacrylate, for example, 2 -hydroxy ethyl acrylate, or 2-hydroxyethyl methacrylate, 2- 
hydroxypropyl acrylate, 2-hydroxypropyl methacrylate, polyethylene-glycol acrylate, polyethylene- 
glycol methacrylate, etc. are made to react, and it is obtained. This urethane acrylate system oligomer is 
a photopolymerization nature compound which has at least one or more carbon-carbon double bonds. 
[0019] as such urethane acrylate system oligomer — especially ~ molecular weight ~ 3000-30000 — 
3000-10000, and the thing that are 4000-8000 still more preferably are used preferably Moreover, when 
using urethane acrylate system oligomer as a photopolymerization nature compound, what was 
extremely excellent as a pressure sensitive adhesive sheet in a molecule which was indicated by JP,60- 
19695 6, A as compared with the case where the low molecular weight compound which has at least two 
or more photopolymerization nature carbon-carbon double bonds is used is obtained. Namely, the 
adhesive strength before the UV irradiation of a pressure sensitive adhesive sheet is fully large, and after 
UV irradiation, adhesive strength fully declines, and a binder does not remain in a covering body surface 
at the time of ablation of an adherend. 

[0020] As for the compounding ratio of the acrylic binder in a binder, and urethane acrylate system 
oligomer, it is desirable that urethane acrylate system oligomer is used in the amount of the range of the 
50 - 900 weight section to the acrylic binder 100 weight section. 

[0021] An optical exposure can be lessened at the polymerization setting-time row by optical irradiation 
by mixing an optical initiator into the further above-mentioned binder in for optical irradiation. 
Specifically as such an optical initiator, a benzoin, a benzoin methyl ether, benzoin ethyl ether, benzoin 
iso -propyl ether, benzyl diphenyl sulfide, tetramethylthiuram monosulfide, an azobisisobutyronitril, a 
dibenzyl, a diacetyl, beta-claw RUAN surra quinone, etc. are mentioned. As for an optical initiator, the 
amount of 0.1 - 10 weight section is usually used to the photopolymerization nature compound 100 
weight section. Thus, to the optical bridge formation type binder layer formed, light and by irradiating 
ultraviolet rays preferably, early adhesive strength can decline greatly and can exfoliate this pressure 
sensitive adhesive sheet from an adherend easily. 

[0022] As for the above-mentioned binder layer thickness, a 1-50-micrometer thing is usually used. If it 
is the thickness exceeding 50 micrometers, it will be hard coming to be discovered of antistatic nature to 
this antistatic pressure sensitive adhesive sheet, and if it becomes the thickness of less than 1 
micrometer, sufficient adhesion physical properties will no longer be acquired. In case the antistatic 
pressure sensitive adhesive sheet of this invention manufactures the electrical and electric equipment, an 
electron, and semiconductor parts, it is useful as the object for protection of substrates, such as a silicon 
wafer, glass, a ceramic, and polymer, and a pressure sensitive adhesive sheet for dicing. 
[0023] 

[Example] The example and the example of comparison of this invention are explained with reference to 
a drawing below. 

(Example 1) As shown in drawing 1 , the antistatic layer 2 (thickness, 2 micrometers) which distributed 
and obtained the tin-oxide system filler (primary particle size of 0.02 micrometers) in the acrylic binder 
was formed on one principal plane of this base-material film 1 , using a polyethylene (PE) film with a 
thickness of 100 micrometers as a base-material film 1. Subsequently, the binder layer 3 (thickness, 10 
micrometers) of the ultraviolet-rays bridge formation type removability type which blended and 
obtained acrylic polymer, urethane acrylate, the multiple-valued isocyanate compound, and the optical 
initiator by the solid-content weight ratio of 100:100:5:5 was formed on the front face of this antistatic 
layer 2, and the ultraviolet-rays bridge formation type removability type antistatic pressure sensitive 
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adhesive sheet was produced. 

[0024] (Example 2) The binder layer which uses the antistatic layer which consists of a tin-oxide system 
filler and a polyester system binder instead of the antistatic layer in the above-mentioned example 1 , and 
consists of acrylic polymer and multiple-valued isocyanate (100:2) as a binder layer was used, and the 
removability adhesion type antistatic pressure sensitive adhesive sheet was obtained. 
[0025] As shown in drawin g 2 , the PE film 1 with a thickness [ of an example 1 ] of 100 micrometers is 
used as a base-material film. (Example 1 of comparison) The antistatic layer 2 (thickness, 2 
micrometers) used in the example 1 was formed on one principal plane of this base-material film, the 
binder layer 3 (thickness, 10 micrometers) subsequently to the principal plane top of another side of the 
aforementioned base-material film used in the example 1 was formed, and the ultraviolet-rays bridge 
formation type removability type pressure sensitive adhesive sheet was produced. 
[0026] (Example 2 of comparison) As shown in drawing 3 Acrylic polymer And in the binder which 
consists of urethane acrylate The binder layer 1 1 (thickness, 10 micrometers) containing an antistatic 
agent which was made to distribute a tin-oxide system filler by the solid-content weight ratio of 
100:100:5:5:200 (acrylic polymer / urethane acrylate / multiple-valued isocyanate / optical initiator / tin- 
oxide system filler), and was obtained It formed on the front face of the base-material film 12 which 
consists of a PE film with a thickness of 100 micrometers, and the ultraviolet-rays bridge formation type 
removability type pressure sensitive adhesive sheet was produced. 

[0027] (Example 3 of comparison) Instead of the binder layer in the example 2 of comparison, using the 
binder layer (thickness, 10 micrometers) which consists of acrylic polymer / urethane acrylate / 
multiple-valued isocyanate / an optical initiator / an organic ammonium-salt system antistatic agent (a 
solid-content weight ratio, 100:100:5:5:10), the method of the example 2 of comparison was repeated 
and the ultraviolet-rays bridge formation type removability type pressure sensitive adhesive sheet was 
produced. 

[0028] (Example 4 of comparison) As shown in drawing 4 , the binder layer 22 (thickness, 10 
micrometers) used in the example 1 was formed on the front face of the base-material film 21 which 
consists of a PE film with a thickness of 100 micrometers, and the pressure sensitive adhesive sheet 
common ultraviolet-rays bridge formation type removability type was produced. 

[0029] (Example 5 of comparison) As shown in drawin g 5 , the binder layer 32 (10 micrometers) used in 
the example 2 was formed on the front face of the base-material film 3 1 which consists of a PE film with 
a thickness of 100 micrometers, and the pressure sensitive adhesive sheet common removability 
adhesion type was produced. 

[0030] About the pressure sensitive adhesive sheet obtained in the above-mentioned example and the 
example of comparison, adhesion, surface resistivity, band voltage, parallel ray permeability, the particle 
count, and the contact angle were measured according to the method explained below. The obtained 
measurement result is shown in Table 1 . 
[0031] 
[Table 1] 
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[0032] Each measuring method in Table 1 is as follows. Adhesion (g/25mm) was measured based on JIS 
Z 0237. That is, after sticking each pressure sensitive adhesive sheet on this adherend, using an SUS304 
#2000 polish article as an adherend, as a testing machine, using the tensilon by the cage en tech 
company. Peel of the sheet side was carried out and it was measured at the ablation angle of 180 
degrees. After the adhesion in front of the UV irradiation in Table 1 maintained the adherend on which 
the sheet was stuck for 20 minutes on 23 degrees C and the conditions of 65%RH, it was measured, and 
the adhesion after UV irradiation was measured, after in the case of an example 1 and the examples 1-4 
of comparison it maintained this adherend on the aforementioned conditions for 20 minutes and it 
subsequently carried out UV irradiation (irradiation illuminance : 220 mW/cm2, irradiation quantity of 
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light: 160 mJ/cm2) to them. 

[0033] Surface resistivity (omega/**) is based on JIS K 691 1, and is the ADVANTEST CORP. make 
about both a base-material film front face and a binder layer front face. It was measured using R- 12704. 
lOkV (V) of band voltage was impressed to each pressure sensitive adhesive sheet, after 1 -minute 
progress, about the binder layer front-face side, the static ONESUTO meter by the SHISHIDO company 
company was used for it, and it was measured. Parallel ray permeability (%) was measured using 
turbidity-meter NDH-sigma 80 by the Japanese **** industrial company based on JIS K 7105. 
[0034] The particle count (an individual / 4 inches) was measured using Hitachi Electronics Engineering 
5000 [ laser surface-analysis equipment LS-] in the number of the foreign matters 0.27 micrometers or 
more on the wafer after each pressure sensitive adhesive sheet ablation stuck on the semiconductor 
wafer (4 inch wafer). After it maintained the wafer with which the sheet was stuck on 23 degrees C and 
the conditions of 65%RH for 24 hours and it subsequently carried out UV irradiation (irradiation 
illuminance : 220 mW/cm2 and irradiation quantity of light: 160 mJ/cm2) (however, the UV irradiation 
of the case of an example 2 and the example 5 of comparison is not carried out), in the case of the 
method A of front Naka, this sheet was exfoliated, and it measured the number of the foreign matters on 
a wafer. Moreover, after it maintained the wafer with which the sheet was stuck at 50 degrees C for 24 
hours and it subsequently carried out UV irradiation (irradiation illuminance : 220 mW/cm2, irradiation 
quantity of light: 160 mJ/cm2) to them (however, the UV irradiation of the case of an example 2 and the 
example 5 of comparison is not carried out), in the case of Method B, this sheet was exfoliated, and it 
measured the number of the foreign matters on a wafer. 

[0035] The contact angle (deg.) carried the deionized water drop with a diameter of 1mm on the wafer 
after each pressure sensitive adhesive sheet ablation stuck on the semiconductor wafer, and was 
measured using the FACE contact angle meter CA-D type by the consonance interface science 
company. After it maintained the wafer with which the sheet was stuck on 23 degrees C and the 
conditions of 65%RH for 24 hours and it subsequently carried out UV irradiation (irradiation 
illuminance : 220 mW/cm2, irradiation quantity of light: 160 mJ/cm2) (however, the UV irradiation of 
the case of an example 2 and the example 5 of comparison is not carried out), in the case of the method 
A of front Naka, this sheet was exfoliated, and it measured the contact angle. Moreover, after it 
maintained the wafer with which the sheet was stuck at 50 degrees C for 24 hours and it subsequently 
carried out UV irradiation (irradiation illuminance : 220 mW/cm2, irradiation quantity of light: 160 
mJ/cm2) to them (however, the UV irradiation of the case of an example 2 and the example 5 of 
comparison is not carried out), in the case of Method B, this sheet was exfoliated, and it measured the 
contact angle. In addition, in the case of Method A, in the case of 20 (after maintaining on 23 degrees C 
and the conditions of 65%RH for 24 hours), and Method B, the contact angle of the wafer in [ sheet ] not 
sticking was 30 (after maintaining at 50 degrees C for 24 hours). 
[0036] 

[Effect of the Invention] According to the antistatic pressure sensitive adhesive sheet of this invention, 
since the antistatic layer is prepared between the base-material film and the binder layer, contamination 
of an adherend cannot be caused and ablation electrification can fully be reduced. Moreover, since all 
layers can be made into visible light-transmission nature and a diactinism, the visibility of the adherend 
at the time of pasting is also good, and application of an optical bridge formation type removability 
binder is also attained further. 



[Translation done.] 
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